He was at Lydgate House Preparatory School at Hunstanton in Norfolk for three years, where at the tender age of 12 he built a complete wireless set for the school to use. Later, four senior school years were spent at Gresham's School at Holt, also in Norfolk, where he was a contemporary of W.H. Auden and Donald MacLean. Here he also built a complete wireless set for the use of that school. He also found time to read all of Dickens's novels.
He found school work difficult and failed to distinguish himself academically. However, with hard work and determined cramming he obtained at the age of 18 a place at Peterhouse College, Cambridge, where he studied engineering. A great deal of his spare time was spent dismantling and reassembling motorcycles, then racing them, winning several cups.
Christopher spent many of his vacations with Captain George Spencer-Churchill at Northwick Park. He was on his own and met many distinguished visitors. Captain SpencerChurchill fostered his lifetime interest in antiquities. He was allowed to use a rifle to shoot pigeons.
When Christopher was 17 he wrote the following very touching letter to his father (Blunt 1964 ):
I must say I think a person like you has a much more interesting life than an engineer can ever have, because the people you meet are so much nicer. I think that to be an author of good stuff is just about the top of everything, even more than a painter or poet. I wish I was built that way. I think you know more interesting people than any other person that I have ever met-I wish I could talk to you, I wish we had something in common.
With best love from an admiring son Unfortunately, although meeting frequently, his father's responses to such overtures by Christopher made it difficult for them to draw closer. However, over a period of some 40 years many other letters passed between them that showed a great mutual respect. Much later, his father, when bedridden and in his nineties, wrote in his diary on 5 July 1959 (Blunt 1964): One of the happiest days of my life, Christopher, whose Hovercraft, which has had immense publicity in the newspapers and has apparently been successful in all its tests, came to tea. He pleased me very much by not seeming to be a bit stuck up or spoilt by his triumph. On the contrary he is very modest and dignified, and immensely more grown up than when I saw him last. He said that his invention will take 20 years to perfect. I am exceedingly proud to be his father.
His father gave him £20 for his 21st birthday, which Christopher used to buy a Mauser 0.22 rifle with a telescopic sight and silencer. His father was appalled, but later he was to shoot for Cambridge University.
Graduating with a BA degree in engineering he joined the well-established engineering company W.H. Allen & Sons of Bedford. Here he served the equivalent of an apprenticeship, working on the shop floor and in the pay office. Christopher very much enjoyed and valued his time on the shop floor, meeting so many different types of men, finding that he got on well with them. He felt that this experience stood him in good stead for the rest of his life.
While working in the foundry he found that the company often experienced trouble when pouring molten iron into the moulds. After studying the design of furnaces in detail, he persuaded the company to build an additional five feet on to the height of their furnaces, which cured the problem. Christopher attributed this success to the training given by Professor Ingles at Cambridge, who encouraged engineers to think that, given time, they could tackle anything. In 1934, after two years with W.H. Allen, he returned to Cambridge University to read for his Masters degree in radio and electronics under L.B. Turner, which had been one of his hobbies for many years.
E   M
In May 1935 Christopher left the university to join the Marconi Wireless Telegraph Company at the Writtle Site near Chelmsford, at a salary of £240 per annum. In the context of his work at Marconi it is worth remembering that at this time the only means of amplification was the thermionic valve. Standard radiofrequency connectors were not known and instrumentation was relatively primitive. He began work on television projects, including suppressed-carrier transmission, the short-wave television beam aerials for Alexandra Palace and designing and manufacturing the VHF transmitter and radiofrequency drive unit for the first BBC outside broadcast vehicle that was due to begin service in 1936. The technology involved in this work had no precedent. After Christopher had been only seven months in his job, Marconi applied for patent GB 467996, which describes Christopher's design for a television modulator stabilized by negative feedback and capable of impressing a 3 MHz video signal on a 45 MHz carrier. This was followed in 1937 by Christopher's promotion to Head of Aircraft Research and Development at a salary of £400 per annum, aged only 27 (French 2001) .
In the same year Christopher married Margaret Elinor Belsham, an art student. Margaret was to be a tower of strength, particularly during World War II, and was a wonderful support to Christopher throughout their married life. Very sadly this support was to end with her death in 1996.
In 1938 he designed a pedestal direction finder for the new Cunard liner Mauretania. Then, shortly after war was declared, in October 1939 there was a visit to Christopher's section by a Wing Commander of Bomber Command, who was dissatisfied with the new radio communication and navigation equipment provided by the Royal Aircraft Establishment. Christopher told how, over lunch, 'having no paper handy I pulled a used envelope from my pocket and wrote out a specification of equipment to fulfil their requirements'. The next day the section received an order to produce the new equipment, which involved a transmitter T1154, a receiver R1155 and some navigation units. They devised a visual method that enabled the pilot to fly on the correct course by using crossed needles-these were soon known as the Drunken Men. This instrument was covered by patent GB 552497. Usually the design and development of such a device would take approximately four years, but Christopher and his team worked seven days a week until 10 p.m. each day to achieve a complete installation in a bomber in only 11 weeks. Tests were successful and production equipment was being installed in bombers by June 1940. The production target was 1000 units per week, which was much greater than the capability of Marconi at that time. Christopher was in charge of both the design and the production of the equipment. He placed a colleague, George Parker, in charge of the transmitter and took two other colleagues, M.H. Cufflin and J.D. Brailsford, to the E.K. Cole radio factory at Southend to produce the new receiver. They received considerable help from the chief designer at the E.K. Cole factory, L.W. Hunt, and his draughtsman Arthur Shackell. By the end of the war 120 000 receiver units and 55 000 transmitters had been produced at an approximate initial cost of £4000 each. The importance of this equipment cannot be exaggerated because it provided bomber crews with an effective means of communication and allowed them to 'home' in on a beacon for their return journey. Christopher regarded this equipment as his most important work (figure 1) ((2*, 4); French 2001). As a result of his success, Christopher was offered promotion in 1940. He did not want to leave his team, whom he felt to be just as responsible as himself, and he therefore turned down the promotion (2) .
During World War II most radar equipment for the Royal Navy was designed and manufactured by the Royal Navy Signals School at Portsmouth. One of the first contracts placed outside this Signals School was with Marconi for a Universal Display Unit for the Type 960 Radar. The requirement was for a user-friendly device with maximum range, keeping the operator in control of the radar in conditions of violent ship movement. All information, including compass data, had to be used by a single operator. Christopher achieved all these aims with his usual considerable ingenuity ((2); French 2001) .
For the Fleet Air Arm a radio beacon and receiver were designed and built to enable their pilots to 'home' back to their aircraft carriers. For the RAF new medium-frequency and VHF receivers were manufactured for ground stations (2) .
In support of the D-Day landings it was essential to destroy the German radar stations. It was decided to fit a new special recording receiver to Pathfinder aircraft, which carried accurate navigation aids. All the radar frequencies were swept and a moving paper chart was marked when a radar signal was detected, enabling the precise position of the radar stations to be known. Christopher's team had to work all hours to solve the problems and produce 12 sets of recorders for British and US bombers. The equipment, which was code-named Bagful, was successfully used to destroy the German radar stations before the D-Day landings and was publicly praised by President Roosevelt as 'one of the highlights of the war' ((2, 4); French 2001).
* Numbers in this form refer to the bibliography at the end of the text.
After the war, in November 1946, Christopher led the United Kingdom Industrial Delegation at the International Civil Aviation Organisation Standardisation Conferences on postwar navigation aids. During one meeting, which involved about 1000 delegates, they all heard the National Anthem from a room next door and one by one the whole conference, which included many nationalities, stood up. Christopher found this a very moving experience. Francis Chichester attended these conferences as a representative of private aircraft flying. Christopher liked him very much and found he could 'talk to him about anything' (2) .
Christopher and his team continued to work on a new range of airborne equipment and in 1948 moved to the Marconi Research Laboratories at Great Baddow, near Chelmsford. They had by this time secured the future of Marconi in this field. An example of the ambitious projects they worked on involved a hyperbolic navigation system for civil airlines that was covered by three patents, GB 683687, GB 683688 and GB 683689, which were granted in full in 1949 and 1950. This was closely followed by solving the problem of positioning an aircraft on the final landing approach. The resulting patent, GB 683710, granted in March 1950, embodied very complicated three-dimensional hyperbolic lattice and synchronization signals ( (2) When information is transmitted by radio over long distances the signal spreads over paths of different lengths, causing the received signal to be spread in time. Christopher proposed splitting the transmission into several channels and synchronously recovering the original signal at the receiver, increasing the transmission bandwidth by only 25%. Patent GB 684500 was also granted in March 1950 (French 2001 ).
Christopher's final electronic patent, GB 711273, was granted in November 1950. The idea was to improve the process of finding the height of an aircraft for air traffic controllers with ground-to-air radar. The then current radar height finder 'nodded' vertically, so that it could give the height only in the direction in which it was nodding. Christopher's idea was that the radar frequency should be swept so that the beam of the search radar swept vertically up and down while it was being rotated horizontally. It took some 10 years to build a working model based on this brilliant, simple, basic thinking and 25 years to bring it to full production (French 2001) .
Other basic electronic ideas of Christopher Cockerell's during his stay at Marconi included the transmission of the two sidebands of an amplitude-modulated carrier without transmitting the carrier, saving considerable power; the carrier was then reconstituted from the two sidebands. Another basic idea was a circuit to differentiate a pulse to sharpen it; a third idea was the linearization of circuits by means of negative feedback, which continues to be used. Yet another basic idea was the concept of polarization diversity ( (2) Finally Christopher decided to investigate whether there was any way of transmitting a wideband television signal across the Atlantic, but, for once, decided that it could not be done. Now, of course, it is achieved by means of transmissions via artificial satellites. By 1951 Christopher had reached the top of the technical staff at Marconi with 36 patents to his name, but the new jobs he was being offered involved too much administration so he decided it was time for a change. The war had taken its toll and he was sleep-walking. He resigned on 8 August 1951 ( (2) 
A   ( )
In 1947 Margaret's father died and she received an inheritance that, in the September of that year, she and Christopher decided to invest in a boat-hiring and caravan-building business at Oulton Broad, near Lowestoft. A year later the firm moved to the Brickfields, Old Wherry Dyke at Somerleyton, where a fleet of motor cruisers was built for hire. When Christopher left Marconi in August 1951 they sold their small Regency house in the country and existed initially in a small houseboat on the water and then in a small caravan at Old Wherry Dyke. Christopher recalled that those who called this home were 'I and my wife and two little daughters, a dog and a cat, with an electric toaster on the floor to keep us warm'. This was followed after a few months by a houseboat on land, then for seven years or so in a converted 60-foot pinnace that Christopher had purchased in 1947. He felt a lot happier because they were all together instead of living different lives ( (2); Somerleyton 1999).
As might be expected, he soon-although with no experience of naval architecture-began to design several Broadland boats for his company, which operated under the name Ripplecraft Ltd. The name Ripple originated from a sailing dingy that Christopher and Margaret had sailed early in their marriage. One of his designs was the Broadland Teal, which was 23 feet long with a hard chine and four berths and was powered by a ten-horsepower motor. A feature of this boat was a forward cabin with a sliding roof and sides so that a choice could be made between an open and a closed area. This design was adopted by other boat builders. Four-berth and six-berth designs, called the Widgeon and the Swan respectively, soon followed. All these boats, full of original ideas such as pivoted steering wheels, were very popular with hirers (Anonymous 1999b-e; Connor 1999; Jacobs 1999) .
T     
Christopher felt that at last he had a comparatively free mind and recalled that he had long wanted to devote some time to considering how to make a boat go faster. His first idea in 1953 was to create a thin layer of air that was squirted through a slot under the bow. He bought a 20-knot 20-foot-long ex-Navy launch, called Spray, to test this idea, and with the help of his Ripplecraft manager, Douglas Rushmer, fitted a centrifugal fan in the bow that was driven from the main engine to pump air under the craft. Although this did give an increase in speed, only part of the underwater hull was in fact lubricated. He therefore decided that a thick film of air was required and designed a punt in which the side walls of the hull extended into the water and hinged flaps at bow and stern contained the air. The hinged doors were soon replaced by water jets and then by air jets-this device was later called a Sidewall Hovercraft and later still a Surface-effect Ship. Christopher was still not satisfied and decided to investigate replacing the side walls with jets of air (BP Company Ltd 1964; Tagg & Wheeler 1989; Wheeler 1993; Hayward 1963) .
Realizing that it was difficult to calculate precisely the power required for this latest idea, he set up a simple experiment. On a Sunday afternoon, using an industrial electrical fan mounted above a Kit-e-Kat tin inside a slightly larger Lyons coffee tin to create a rudimentary annular jet, he measured the potential lift performance of the resulting air cushion with a kitchen balance. With this simple apparatus he was able to demonstrate that the downward thrust generated with the inner Kit-e-Kat tin in place was nearly four times the thrust with this tin removed. That is, the cushion of air generated by the pair of tins, an annular or peripheral jet, could support nearly four times the weight compared with that generated with the use of a single tin. He was pleased to find that the load measured on the balance was within 10% of his calculations. He had invented an efficient means of generating an air cushion ((2); Johnson 1975; BP Company Ltd 1964; Wheeler 1993; Anonymous 1999b-e; Connor 1999; Jacobs 1999) . He then realized from his tests that if the diameter of the air cushion were doubled, the circumferential length of the jet and therefore the power required would also be doubled, but the weight supported was quadrupled because the area of the air cushion was quadrupled. This result means that the bigger the air cushion device was, the more efficient it became. This unique feature does not apply to most transport devices, for example aircraft. Christopher realized that he had an idea that he had to pursue immediately and soon found that although air-cushion devices had been patented by others, such as John Thornycroft, who took out a patent in 1877, their ideas did not include his complete peripheral air jet. Christopher took out his own comprehensive patent GB 854211 in December 1955, which gave a clear technical lead over all previous ideas. As a further check on his idea he designed a model hull, 2½ feet long and 2 feet wide, pear-shaped in plan form and powered by a model aircraft engine. The model was built in balsa wood by A.D. Truman of Oulton Broad and weighed just over 4 ounces. Christopher was delighted with its performance when this small model achieved a speed of 13 knots over water (figure 2) ( (1, 2); Johnson 1975; Wheeler 1993) .
F  
He knew that he must find the funding to develop the concept as quickly as possible. Contact with Napier, de Havilland and English Electric showed that there was an interest but no inclination to fund development. After a demonstration on the lawn, his landlord and friend, Lord Somerleyton, was very impressed and wrote to Lord Louis Mountbatten to enlist his support for the concept. Lord Louis immediately saw the potential of the idea and in December 1956 organized a demonstration of the model in the basement of the office of Christopher's patent agent. Present were Admiralty representatives, R.A. Shaw (the Assistant Director of Aircraft Research) and the patent agent. Christopher recalled that 'the model whizzed round the room, Shaw jumped for safety on to the furniture round the edge of the room, the noise was terrific, and the fumes were awful'. The senior Admiralty representative claimed that there was nothing new in the concept, but Shaw asked for the idea to be placed on the government's classified list as 'secret' for three months while the Ministry of Supply examined the potential of the device ( (2); BP Company Ltd 1964; Somerleyton 1999) .
It was during this period of rather frantic activity, demonstrating his model and generally pursuing his ideas with government and industry, that Christopher's wife asked him whether he could wash up the dishes. In consenting to do so he apparently commented, 'do you realize you are holding up the progress of a new industry?'.
Ronald Shaw tried to interest Short Brothers of Belfast in the invention, but they turned down the idea. He then visited Saunders Roe on the Isle of Wight with Christopher. They agreed to investigate the potential of the idea and write an assessment report, provided that they were paid for the work. By the time that Saunders Roe received their contract, two frustrating years had passed for Christopher. The three months period of secret classification had been extended three times, until after 18 months an inadvertent disclosure, not by Christopher, of the invention at a meeting with Carl Weiland, a Swiss inventor, on hydrofoil design meant that the 'secret' classification could no longer be applied to the air-cushion invention ((2); BP Company Ltd 1964; Wheeler 1993).
The Saunders Roe contract, which was awarded by the Ministry of Supply in 1957, involved building and testing three basic models in their wind tunnels and test tanks, to investigate in detail the fundamental characteristics of the air-cushion concept. The final report in May 1958 fully covered all the required theory and was supplemented in July 1958 by a proposal for further work leading to the construction of a manned experimental craft. A modified version was submitted two months later, together with an assessment of the future potential of the air-cushion concept. This report suggested that a 400 ton cross-channel passenger and car ferry was one of the promising applications ( (2); Wheeler 1993).
T   H D L
While the Saunders Roe team were performing their research work, the declassification of the patent enabled Christopher to approach the National Research and Development Corporation (NRDC) for funding for development. At an NRDC board meeting the decision to offer support for the air-cushion concept was passed by the casting vote of the Chairman, Sir William Black, and supported by their Managing Director, Lord Halsbury, F.R.S. They offered £1000 for filing patents in exchange for having the first offer to develop the project. Christopher's inventive ability and commitment were soon very evident at HDL. The new company filed more than 200 patents in the first 10 years of its existence, of which 60 had his name included either as sole inventor or as joint inventor. He was looked upon by his staff as being very approachable and could be relied on to lend a sympathetic ear to any idea that was put to him. The chief engineer appointed in 1966, John Rapson, said of him, 'He would have inspiring discussions, although he had a habit of moving the goal posts just when you had won a point. He could be very single minded, but he was also a great lateral thinker. To achieve his goal he would use all his many weapons and not give up.' He did occasionally transmit the popular image of the inventor-that of coming up with ideas that were essentially intuitively based, albeit sound, leaving his staff to work out the theory as to why it worked and how it could best be applied. As a result, his enthusiasm and capacity for thinking up new ideas tended to overload the engineers at HDL ( (2); The Hovercraft Society 1999).
The enthusiastic HDL team quickly began work on many applications of the air-cushion principle. In addition to fast amphibious transport, their work included sidewall hovercraft and the movement of very large structures over land and/or water, small loads inside factories, fast trains and even hospital beds. The platforms for the carriage of smaller loads were called hover-pallets and were widely used in factories such as Saunders Roe and in the Wedgwood potteries, where they were used to support pottery and china being fired in the kilns. This special pallet became known as a hover-kiln. The train system was soon called the hovertrain and it absorbed considerable technical talent, which came up with the concept of the train running on a flat surface supported by Christopher's peripheral jets and propelled by Professor Eric Laithwaite's linear induction motor. The NRDC announced, on 17 May 1967, the formation of Tracked Hovercraft Ltd to promote the worldwide use of this new form of transport. For reasons that have never been disclosed, the relevant technical staff were all moved from the HDL establishment to Cambridge, and Christopher was excluded from the new organization. By 1971 a three-mile prestressed concrete track had been built near Erith, 12 miles north of Cambridge, and a prototype test train constructed. Unfortunately, probably missing the enthusiasm and commitment of Christopher, the company foundered in 1973 ( (2) -1986 Wheeler 1993; Fairley 1970 ).
Christopher's ideas for sidewall hovercraft were taken up by three members of the HDL team after observing the technical success of a man-carrying 'model' sidewall craft, the Denny D1, built under licence by the Denny Company of Dumbarton in the early 1960s. This was financed by the NRDC after considerable pressure from Christopher. The model was successful but the company had other problems and ceased trading after building three commercial craft, the D2, which carried 65 passengers. The HDL team, led by Ted Tattersall, designed a commercial craft in their spare time and asked for a licence to set up a company called Hovermarine to build their design. Hennessey was apparently furious, but Christopher persuaded him to relent and Hovermarine Ltd was formed in 1965. The NRDC refused financial support but the company managed to build their craft to carry 60 passengers. Christopher very much admired their 'pluck and enthusiasm'. One hundred of the craft were built, together with six larger fire-fighting craft; later, five 200-seat craft were built. Most of these craft were built for export. Such activities require considerable funding and in the late 1970s the company was bought by US entrepreneurs and then in the early 1980s by Vosper; it eventually traded as Hovermarine International ( (2) 
T   
Returning to the Saunders Roe story of the manned model hovercraft, the company designed and built the craft, designated SRN1 (figure 3), in the incredibly short time of only eight months. On 11 June 1959, after a short period of hovering trials, the Press was invited to view the machine. Christopher was not invited because the Saunders Roe Board feared that he would steal the limelight. This did not deter him! He heard of the timing from a friend on the Board and drove his car to the works entrance, where company police were ready to repel any unwelcome visitors. However, on seeing Christopher the policeman disappeared into his office; Christopher, together with Margaret, drove into the factory premises and positioned his car on the far side of the apron beyond where the craft was to be hovered. Although Saunders Roe had intended it to be a private showing, mainly to the Press, word was out and East Cowes Front was crowded with spectators. The craft hovered successfully on the apron, which was all that was intended, but the Press demanded that the craft be taken to sea. The company was reluctant because it did not want the first trip to sea to be so public in case there were problems. However, it was agreed and the craft went to sea without technical problems, apart from the fact that there was considerably more spray than expected ( (2); BP Company Ltd 1964; Johnson 1975; Wheeler 1993) .
For further publicity it was suggested by Christopher to celebrate the 50th anniversary of the first flight across the English Channel by Bleriot with a crossing by the SRN1 on 25 July 1959, only six weeks after its first trip to sea. At the controls was Saunders Roe Chief Test Pilot, Lieutenant-Commander Peter Lamb, accompanied by the project engineer, John Chaplin. Christopher also decided to venture on the journey, but with only cabin space for two he bravely travelled on the outside of the craft! All was well on the first part of the crossing but the weather worsened and the onboard ballast proved inadequate. Christopher was ordered forward to lie on the very low bow with no protection and no harness-he agreed without a word, and never complained. The journey was completed without further problems, although it seemed that Christopher's hearing was permanently impaired by the journey ( (2); Johnson 1975; Wheeler 1993) .
Christopher felt that his dream had now been realized and it was time for progress on commercial and military machines, but he found it was still very difficult to persuade government departments and industry to invest the finance that he rightly saw as essential. He was also very concerned by the interest being shown by the USA and Japan in particular. This worry increased when a number of British hovercraft engineers were offered attractive posts in US companies. He was also made a similar offer but he felt very strongly that his loyalties were in the UK. This loyalty to his country was one of many facets of his character that were founded on his disciplined upbringing (2).
T    
The trials of the SRN1 craft showed that its ability to navigate rough seas at speed was limited by the small hover-height of about 1 foot. The wave limit was shown to be roughly twice the hover-height, which was comparatively small even for the sheltered waters of the Solent. Christopher had been aware of this problem in 1957, when he wrote a paper at Ripplecraft Ltd about a flexible arrangement to enable the bottom of the craft to conform to the surface beneath it (figure 4). Unfortunately he did not patent this idea, although he claimed that the idea was anticipated in his original patent specification. The first very clear undisputed patent for flexible extensions beneath the hovercraft was filed by an independent consultant engineer, C.H. Latimer-Needham in 1958. This patent was not granted until 1961, mainly owing to the opposition of HDL, who claimed it was covered by Christopher's original patent. They then sought to purchase Latimer-Needham's patent but Westland Aircraft Ltd, the owners of Saunders Roe Ltd, purchased the patent rights instead.
Christopher was furious and considered that Westland had acted in a very underhand manner. However, a member of the HDL staff, Dennis Bliss, strengthened their position in 1961 with a major skirt patent under the name flexible segments, which were individual elements that could be attached independently around the perimeter of the craft. The Cockerell and Bliss patents were crucial in the protection of HDL's skirt system patents, 
C'   HDL
In the early 1960s licences to build hovercraft were granted by the NRDC to Saunders Roe, Vickers, Folland, Cushion Craft, the USA and Japan, but Russia was refused on security grounds. The difficulty of financing in the UK led to proposals in 1965 to merge the British interests into one company and have only one licence. Christopher was totally opposed and vehemently spoke up against it. However, the NRDC stood firm and British Hovercraft Corporation Ltd was formed in 1966 with Saunders Roe-then part of Westland Aircraft Ltd-Vickers and the NRDC as the shareholders. The only thing that Christopher could think of to prevent this proposed monopoly was to inform the Press. He could not prevent the formation of the British Hovercraft Corporation, but as a result of his protests a licence was also granted to Vosper Thorneycroft. Christopher then received a letter from the Chairman and another from the Managing Director of HDL, giving him the sack as Director. These are Christopher's own words, although it was widely reported in the Press at the time that interviews with him revealed that he had resigned and would continue for the time being as a technical advisor. Control of the technical work of HDL was transferred in 1967 to the National Physical Laboratory, with John Rapson, then chief engineer of HDL, being retained as chief engineer of the 'Hovercraft Unit of NPL'. HDL retained the ownership of all design rights, including Christopher's patents and others invented by members of the HDL team ( (2); Wheeler 1993).
In 1967 Christopher received a letter from the Prime Minister, Harold Wilson, that he hoped would reinstate his position in some way in relation to NRDC/HDL. To his surprise he was being asked if he would like to become a Trustee of the National Portrait Gallery! He and Margaret were apparently much amused, but he accepted and very much enjoyed the task for 12 years. He successfully advocated that photographic portraits should be included in the collections (2) .
In acknowledgement of his genius at invention and his outstanding engineering achievements, Christopher was awarded the CBE in 1966 and knighted in 1969. He was delighted because he regarded knighthood as the most romantic of all honours, as it went so far back in history (2).
It was not until 1972 that he was paid £150 000 in compensation for his loss of shareholding, but to his great chagrin he did not receive a pension. At the same time he was pleased to receive a letter from Sir William Black stating that he had done more for hovercraft in his last few days at HDL than in the rest of his time at HDL. Christopher greatly admired Sir William, whom he thought to have both 'courage and vision' (2) .
In 1964, Christopher, Edwin Gifford and a famous aircraft pilot, Don Robertson, formed a company called Hovertransport Ltd to purchase and operate the newly conceived large hovercraft passenger car ferry, the SRN4 (figure 5), across the Solent. In discussions with the Saunders Roe division of Westland Aircraft Ltd, Christopher opened by announcing that the craft had been designed by aerodynamicists and structural engineers who had no idea about commercial matters! In the event, British Rail bought the first craft and Hovertransport Ltd ceased to exist. Christopher was very proud of the success of this craft, which was completed in late 1967, and in stretched form continued to operate across the Channel until the end of September 2000, having safely carried many millions of passengers and cars ( (2); Tagg & Wheeler 1989; Wheeler 1993) .
Later, in the early 1970s, when Westland Ltd had acquired all the shares in British Hovercraft Corporation Ltd, Westland decided to invest considerable sums in research and development. Sir Christopher agreed to act as a consultant to the company. He attended all the meetings of the research engineers and made considerable contributions in a quiet, helpful manner for a period of seven years (Jane's Yearbooks 1967 -1986 Tagg & Wheeler 1989; Wheeler 1993) . at Lee-on-Solent. Craft were hired or purchased from manufacturers and operated to evaluate their military capabilities and assist in their development. In December 1974 it was considered that evaluation of the principle of hovercraft had been completed and the unit was handed over to the Royal Navy. Two primary applications that offered unique characteristics were proved after comprehensive trials worldwide by service personnel, with 17 craft from six manufacturers. The first was its use in amphibious assault landing; an idea that has been principally made use of by the USA, where eventually some 100 battle-tank landing craft were built and many were used in the Gulf War. The UK Marines continue to employ hovercraft for amphibious operations. The second application was in mine countermeasures, in which it was proved after comprehensive tests that amphibious hovercraft were virtually immune to the explosion of large underwater mines. This role was accepted by the Royal Navy and work began on a specific new craft for the Royal Navy in 1983, only for it to be cancelled by a Defence cut in January 1985. Hovercraft for military and paramilitary purposes continue to be constructed in the UK and abroad (Jane's Yearbooks 1967 -1986 BP Company Ltd 1964; Hovering Craft & Hydrofoil 1966; Johnson 1975; Tagg & Wheeler 1989; Wheeler 1993) .
C    
In their evaluation of the use of hovercraft for military purposes the trials unit operated their craft in many difficult terrains. These included snow and ice in North Canada, swamps and rivers in Borneo and demonstrations in the Baltic and North America. Civil operators, such as Hovertravel, a long-established company on the Isle of Wight, operated craft on journeys up the Amazon, the Orinoco and the St Lawrence Rivers, navigating very hazardous rapids en route. As a result of trials such as these, and in addition to the military use of hovercraft in the USA and the UK, hovercraft are currently in use and being designed and built in many countries of the world. Griffon Hovercraft Limited in Southampton, which is now 25 years old, has recently sold six of its 8000 series to the Indian Coastguard and five to the Saudi Arabian Border Guard. It has also sold a 450 TD craft to the RNLI, who are evaluating it for amphibious use in difficult coastal areas such as Morecambe Bay with its huge tidal sands. The RNLI have also received an Osprey 5 craft donated by a local charity to be operated at Grange-over-Sands in Cumbria. Griffon craft have been exported to 30 countries for various uses, such as hydrographic and seismic surveys, crop-spraying and support for pipe-laying and dredging. Hovertravel continue to operate their successful 36-year-old passenger service across the Solent, and are in the process of designing a larger craft.
Hovercraft work is also very active in Russia, where three Zubr military craft, which are the same size as the British SRN4, have been refurbished, and a new one has been sold to the Greek Navy. They are also producing a new design for a 50-passenger ferry. Elsewhere in Europe, Norway operates mine-countermeasures sidewall craft of its own design and Finland is currently testing a design for its own Navy, called the T2000. Amphibious passengercarrying craft have been operating until recently in Denmark and Sweden, where services have been superseded by a new long bridge between the two countries. In Italy the Venice Fire Brigade has its own British-designed sidewall hovercraft.
In China various designs are being produced for craft with a capacity of between 12 and 80 passengers for commercial and naval use. In Japan hovercraft continue to operate for passenger carrying, as do the Hong Kong sidewall ferries.
The Canadian Coastguard continues to operate amphibious hovercraft in the Vancouver area and the St Lawrence River estuary for search and rescue, maintenance of harbour facilities, and ice-breaking. They are currently negotiating the purchase of a further craft.
In other parts of the world, craft have been made and operated in Australia; they have been used in New Zealand and Rio de Janeiro for airport emergency rescue, in Nicaragua for mobile medical use and in Antarctica for search and rescue.
The encouragement of invention and research into the development of the hovercraft principle has been active since 1971 when the United Kingdom Hovercraft Society was formed. It is now known as The Hovercraft Society and has set up a Registered Charity called The Hovercraft Museum, which has a large archival collection and several full-scale craft, including an SRN4. Both of these institutions have established their own World-Wide Web sites and the museum has organized very popular Hovershows, with visitors numbering several thousand. Enthusiastic amateurs have formed Hover clubs in the UK, Canada, Australia and New Zealand. These enthusiasts hold technical meetings, design and build their own amphibious craft-usually manned by a single person-and organize rallies and cruises. Uniting these national clubs is the World Hovercraft Federation, which organizes world races in alternate years.
F  
After Christopher's departure from HDL he continued to work on hovercraft, but his restless mind began to think about other problems. He soon became obsessed with considering the provision of energy when fossil fuel resources were exhausted. He realized that there were very large quantities of energy stored in waves and began to devise means of extraction, taking out three provisional patents in 1974. The most important one he called the Cockerell Raft and in 1974 with two friends, one of whom was Dr Edwin Gifford, founded a new company called Wavepower Ltd. His basic idea was to connect a series of rafts together by hinges at their end bases and hydraulic rams at their end tops. As the waves flexed the rafts, the hydraulic jacks would pump fluid to electrical converters to produce electric power. Initially the relevant government departments showed no interest, but with rapidly rising prices of oil the government decided to investigate alternative sources of energy and Wavepower Ltd received two contracts to investigate the cost of producing electrical power from waves, including building a raft for tests in the Solent. The studies showed that although the quantity of power produced was a significant proportion of the nation's requirements, the cost was more than the current methods of power generation from fossil fuels. Funding of further investigations ceased and Wavepower Ltd was wound up in 1982 (2) .
His concern for the future supply of the world's energy needs was undiminished and he turned his attention to the creation of energy by mechanical means. For many years his active mind created idea after idea and the practical side of his nature constructed many of the components required in the workshop attached to his house. In this workshop he displayed an astonishing capability of making very complicated components, including precision gearwheels. In discussion of his ideas with his friends, any problem areas exposed were dealt with by instant modification of the device. His speed of thought impressed everyone. This work continued from the 1970s until he died. It was another mark of his character that he was completely undeterred by any lack of success and, supported by Margaret, would begin again. Even a few months before he had to enter a nursing home he was investigating the harnessing of energy by electronic devices. It seemed that there was no stopping his active, creative mind. He was never afraid of 'sticking his neck out' or of questioning fundamentals.
C,  
Christopher had very strong views on education and what he called the 'whole man' instead of 'half-educated people'. He was totally opposed to the sending of schoolchildren to either an arts or science course at too early an age. This, he maintained, was followed by even more specialization at university, so that the whole system was geared to producing masses of 'halfeducated' people. He advocated that all universities ought to offer a science and arts threeyear course for the future leaders of the UK. He produced detailed papers on the subject and sent them to learned societies, newspaper editors and his close friends. He also advocated that an important part of education should be directed at the formation of character, integrity, courage, drive, tenacity, kindness, humility and leadership, aspects of his own character that he had learned from his parents and in particular the mother he had so adored. He was very thoughtful and generous to family, friends and colleagues, having no 'side' or tendency for self-aggrandizement; as a result, people became devoted to him for the rest of his life Christopher died peacefully, a few days short of his 89th birthday, in a nursing home near Sutton Scotney, in Hampshire. He leaves behind a worldwide industry that continues to make full use of his basic inventions of a peripheral jet and flexible skirts. However, an even more important legacy is his example to us all of how we should live our lives to the full and become 'whole men'. As his close friend Dr Edwin Gifford said at the memorial service, 'Sir Christopher was an original thinker of great humanity, who will be remembered with admiration and deep affection'. He is survived by his two daughters, Anne and Frances. A I am indebted to the following for the generous use of their time: Sir Christopher's daughter Frances Airy, who supplied personal information about Sir Christopher that greatly added to my own knowledge gained from a working relationship with him, which developed into a close friendship; the ex-chief engineer of HDL, John Rapson, who was a great help with editing drafts and supplied the list of hovercraft patents; and Dr John French, an electronics consulting engineer, who supplied considerable information on Sir Christopher's inventions and ideas while he was employed by Marconi and who also supplied the list of Sir Christopher's electronic patents invented during his stay there. 
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